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MOTOR CONTROL SYSTEM HAVING 
OUTPUT CLAMP FUNCTION AND METHOD 

OF THE SAME 

BACKGROUND OF THE INVENTION 

1. Field of the invention 
The present invention relates to a motor control system 

having a clamp function and method thereof for controlling 
a motor apparatus. 

2. Description of the Prior Art 
The motor control system of the prior art comprises a 

motor controller for controlling the operation of a motor 
apparatus. The motor controller generates a motor control 
output according to a feedback signal from the motor 
apparatus. HoWever, damages on the disc surface above the 
spindle motor and external disturbances might all in?uence 
the feedback signal, thus causing abnormal motor control 
output and resulting in stability problem. 

To solve the stability problem, the prior art limits the 
motor control output to be in a speci?c range or ?xes the 
output in different conditions. Although these methods may 
avoid unknoWn disturbance to in?uence the motor, they Will 
also in?uence the motor control output While the motor 
apparatus is in the normal state. 

In US. Pat. No. 5,161,141, the optical information 
recording/reproducing system clamps the control voltage in 
a speci?c range. HoWever, if the above method is applied to 
control the spindle motor, the normal control voltage Will be 
limited in the clamp range While tracking normally, thus not 
capable of re?ecting correct results. 

SUMMARY OF THE INVENTION 

The objective of the present invention is to provide a 
motor control system that has an output clamp function and 
method thereof, so as to avoid an abnormal motor control 
output resulted from external sudden change. 

The motor control system of the present invention is used 
for controlling the operation of a motor apparatus. The 
motor control system comprises a motor controller and a 
clamp apparatus. The motor controller generates a motor 
control output, according to a reference signal and a feed 
back signal from the motor apparatus, to control the spinning 
speed of the motor. The clamp apparatus is used for receiv 
ing the motor control output, and it has a clamp function for 
clamping the motor control output to be under an acceptable 
range. The clamp range of the clamp apparatus is limited 
Within a speci?c range according to the reference values 
obtained by the original motor control output via a loW pass 
?lter (LPF). The Width of the range may be different 
according to different conditions. 

The clamp apparatus determines Whether the clamp func 
tion should be activated according to at least one motor 
stability signal. 
When the motor stability signal indicates that the motor 

apparatus has not entered a stable state yet, the clamp 
apparatus does not clamp the motor control output from the 
motor controller. When the motor stability signal indicates 
that the motor apparatus has been in a stable state, the clamp 
apparatus clamps the motor control output from the motor 
controller in the acceptable clamp range, so as to avoid an 
abnormal motor control output resulting from any external 
sudden change. Furthermore, Whether the clamp apparatus is 
activated may also be determined by ?rmWare. 

The motor control system and method of the present 
invention utiliZe the received motor stability signal to deter 
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2 
mine Whether the clamp function should be activated. When 
the motor apparatus is in a stable state, the clamp apparatus 
performs clamping efficiently to avoid an abnormal motor 
control output resulting from any external sudden change. 
The advantage and spirit of the invention may be under 

stood by the folloWing recitations together With the 
appended draWings. 

BRIEF DESCRIPTION OF THE APPENDED 
DRAWINGS 

FIG. 1 is a block diagram of a motor control system of the 
present invention. 

FIG. 2 is a schematic diagram of a motor apparatus and 
a motor control system accommodated in an optical infor 
mation recording/reproducing system shoWn in FIG. 1. 

FIG. 3 is a diagram of the relationship betWeen frequency 
and time of a frequency generator signal according to the 
present invention. 

FIG. 4 is a schematic diagram of clamp ranges in different 
conditions. 

FIG. 5 is a ?oWchart of a motor control method of the 
present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Please refer to FIG. 1. FIG. 1 is a block diagram of a 
motor control system 30 of the present invention. The motor 
control system 30 of the present invention is used for 
controlling the operation of a motor apparatus 38. The motor 
control system 30 comprises a motor controller 32 and a 
clamp apparatus 40. The motor controller 32 is used for 
generating a motor control output 33 according to a refer 
ence signal 34 and a feedback signal 36 from the motor 
apparatus 38. The clamp apparatus 40 is used for receiving 
the motor control output 33, and it has a clamp function for 
clamping the motor control output 33. According to at least 
one motor stability signal (not shoWn), the clamp apparatus 
40 determines Whether the clamp function should be acti 
vated to clamp the motor control output 33 Within an 
acceptable clamp range. In this embodiment, the reference 
signal is a reference clock signal 34. 
When the motor stability signal indicates that the motor 

apparatus 38 has not entered a stable state yet, the clamp 
apparatus 40 does not clamp the motor control output 33 
from the motor controller 32. When the motor stability 
signal indicates that the motor apparatus 38 has been in a 
stable state, the clamp apparatus 40 clamps the motor control 
output 33 from the motor controller 32 in the acceptable 
clamp range, so as to avoid an abnormal motor control 
output resulting from any external sudden change. 

Please refer to FIG. 2. FIG. 2 is a schematic diagram of 
a motor apparatus 38 and a motor control system 30 accom 
modated in an optical information recording/reproducing 
system shoWn in FIG. 1. The optical information recording/ 
reproducing system comprises a pickup head 54 for reading/ 
Writing data from/to an optical recording medium 55. 
The motor apparatus 38 comprises a spindle motor 56 and 

a spindle driver 58. The spindle motor 56 is used for rotating 
the optical recording medium 55. The spindle driver 58 is 
used for driving the spindle motor 56 according to a control 
voltage 59. The spindle motor 56 comprises a Hall sensor 57 
for outputting a voltage to the spindle driver 58. The signals 
generated by the Hall sensor 57 are synthesiZed to form a 
frequency generator (FG) signal 60 to represent the current 
spin frequency of the spindle motor 56. 
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In the embodiment shown in FIG. 2, the optical informa 
tion recording/reproducing system is a constant linear veloc 
ity (CLV) system. The feedback signal 36 is a signal 
obtained While the pickup head 54 reads data from the 
optical recording medium 55. When the optical information 
recording/reproducing system of the embodiment is a con 
stant angular velocity (CAV) system (not shoWn), the feed 
back signal 36 is the frequency generator signal 60. 

The motor controller 32 comprises a spindle compensator 
50 and a frequency detection comparator 52. The spindle 
compensator 50 is used for detecting the frequency and 
phase error betWeen the reference clock signal 34 and the 
feedback signal 36, and for generating the motor control 
output 33 to the clamp apparatus 40 to amend the motor 
speed and minimiZe the error. The frequency detection 
comparator 52 is used for comparing the reference clock 
signal 34 With the frequency of the feedback signal 36 to 
generate a frequency error signal 53, Which shoWs the 
accuracy of the current spin and outputs the frequency error 
signal 53 to the clamp apparatus 40. 
The clamp apparatus 40 is connected to a pulse Width 

modulation (PWM) generator 62 for receiving an output of 
the clamp apparatus 40 to generate a corresponding modu 
lation voltage 63. The modulation voltage 63 generates an 
output voltage via the spindle driver 58 to form the control 
voltage 59 via a ?lter circuit 65 that comprises a resistance 
64 and a capacitance 66. 
The clamp apparatus 40 comprises a loW pass ?lter (LPF) 

49, a clamp comparison unit 44, and a stability detection 
circuit 42. The LPF 49 is used for averaging and ?ltering the 
obtained motor control output 33 sequentially by a moving 
average Way to obtain a plurality of corresponding clamp 
reference values 43. Then, the LPF 49 outputs the plurality 
of corresponding clamp reference values 43 to the clamp 
comparison unit 44. 

The clamp comparison unit 44 is used for determining an 
upper bond and a loWer bond according to the clamp 
reference values 43 inputted by the LPF 49 to form an 
acceptable clamp range. The upper bond and the loWer bond 
are changed according to the clamp reference values 43 
inputted by the LPF 49. The upper bond and the loWer bond 
keep a ?xed distance from the clamp reference values 43 
inputted by the LPF 49. Furthermore, the clamp comparison 
unit 44 compares the current motor control output With the 
acceptable clamp range. When the motor apparatus 38 is not 
in the stable state, the clamp comparison unit 44 does not 
clamp the motor control output and outputs the motor 
control output to the pulse Width modulation generator 62 
directly. When the motor apparatus 38 is in the stable state, 
and the current motor control output is outside the accept 
able clamp range, the clamp comparison unit 44 clamps the 
motor control output and assigns a clamp output 45 to the 
pulse Width modulation generator 62. 

The stability detection circuit 42 is used for detecting 
Whether the motor apparatus 38 has entered the stable state 
according to the signal from the motor controller 32 or from 
the motor apparatus 38 and outputting the corresponding 
motor stability signal to the clamp comparison unit 44 to 
determine Whether the clamp function is to be activated. 

Please refer to FIG. 3. FIG. 3 is a diagram of the 
relationship betWeen frequency and time of a frequency 
generator signal 60 according to the present invention. FIG. 
3 is used for describing the state of the motor apparatus 38. 
As shoWn in FIG. 3, the range betWeen the tWo curves 3a, 
3b represents the changeable range of a predetermined FG 
frequency (i.e. spin of motor). For example, the deviation of 
frequency betWeen time T1 and T2 is larger than the 
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4 
changeable range of frequency. On the other hand, the 
deviation of frequency betWeen time T3 and T4 is smaller 
than the changeable range of frequency. Therefore, as shoWn 
in FIG. 3, the left side of time T representing the deviation 
of frequency is still outside the changeable range of fre 
quency, Which means that the motor apparatus 38 is not in 
a stable state yet. The right side of time T representing the 
deviation of frequency has been stable, so the motor appa 
ratus 38 is in a stable state. 

Please refer to FIG. 4A and FIG. 4B. FIG. 4A and FIG. 4B 
represent the assignment of clamp output in different accept 
able clamp ranges. In different embodiments, the acceptable 
clamp range of the clamp comparison unit 44 may be set in 
different ranges and may have different Ways to assign the 
clamp output. In one embodiment, the clamp comparison 
unit 44 directly utiliZes the current obtained clamp reference 
values to be the clamp output. This Way is suitable for larger 
acceptable clamp range. In another embodiment, the clamp 
comparison unit 44 selects one out of either the upper bond 
or the loWer bond of the acceptable clamp range, Whichever 
is closer to the current motor control output, or the original 
predetermined values to be the clamp output. This Way is 
suitable for smaller acceptable clamp range. 
The condition of a larger acceptable clamp range is 

described in the folloWing With FIG. 4A. As shoWn in FIG. 
4A, the area betWeen the tWo curves 72, 74 represents the 
acceptable clamp range. When the motor apparatus is in the 
stable state, the motor control output still changes a little 
because of tracking. Therefore, the range, Which has been 
set, is larger than the change value to alloW the output to 
have a little variation, so as to re?ect normal motor control 
output. As shoWn in FIG. 4A, the abnormal signal indicated 
by the arroW 73A shoWs that the motor control output 
exceeds the range. Once the motor control output exceeds 
the range, the clamp reference value is taken to be the clamp 
output, so as to prevent the controlled body to be out of 
control, resulting from abnormal motor control output. 
The condition of a smaller acceptable clamp range is 

described in the folloWing With FIG. 4B. As shoWn in FIG. 
4B, the area betWeen the tWo curves 76, 78 represents the 
acceptable clamp range. As shoWn in FIG. 4B, the abnormal 
signal indicated by the arroW 73B shoWs that the motor 
control output exceeds the range and is larger than the upper 
bond of the acceptable clamp range, so the upper bond is 
taken to be the clamp output. Therefore, the motor control 
output is clamped Within the range according to the clamp 
reference value, and external sudden change is re?ected by 
the small variation. In this Way, larger abnormal output Will 
not be caused to in?uence the stability of the motor appa 
ratus. 

Please refer back to FIG. 2. In this embodiment, the motor 
stability signal comprises a frequency accuracy signal 51 
and a spin stability signal 47. The frequency accuracy signal 
51 is used for indicating that the frequency error signal 53 
is already in a predetermined frequency error range. The 
spin stability signal 47 is used for indicating that the 
deviation of the current spin frequency of the spindle motor 
56 is already in a predetermined spin error range. 
As shoWn in FIG. 2, the stability detection circuit 42 

comprises a frequency error checker 48 and a motor output 
stability checker 46. The frequency error checker 48 is used 
for receiving the frequency error signal 53 generated by the 
frequency detection comparator 52 of the motor controller 
32. When the frequency error checker 48 determines, 
according to the frequency error signal 53, that the current 
spin frequency of the spindle motor 56 is near the prede 
termined desired spin frequency, the frequency error checker 
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48 outputs the frequency stability signal 51 to the clamp 
comparison unit 44. On the other hand, When the deviation 
of spin is Within the predetermined frequency error range, 
the motor output stability checker 46 outputs the spin 
stability signal 47 to the clamp comparison unit 44. 
As shoWn in FIG. 2, motor output stability checker 46 is 

used for receiving the frequency generator signal 60 and 
measuring the frequency of the frequency generator signal 
60 at every other period of time. When the frequency 
variation of the frequency generator signal 60, Which rep 
resents the current spin frequency of the spindle motor 56, 
is Within the spin error range, the spin stability signal 47 Will 
be outputted to the clamp comparison unit 44. In the other 
Words, When the current spin deviation of the spindle motor 
56 is already in the predetermined spin error range, the spin 
stability signal 47 is outputted to the clamp comparison unit 
44. 

In another embodiment, the clamp apparatus 40 com 
prises an analog to digital (A/D) converter (not shoWn) for 
receiving and converting the control voltage outputted by 
the ?lter circuit 65, comprising a resistance 64 and a 
capacitance 66, to obtain a plurality of corresponding clamp 
reference values. 

The motor control system 30 of the present invention 
utiliZes the stability detection circuit 42 to determine 
Whether the clamp function should be activated. In different 
applications, the stability detection circuit 42 has a lot of 
different modes for selection. One mode may utiliZe the 
frequency error signal 53 and the spin stability signal 47 at 
the same time to determine Whether the clamp function 
should be activated. Another mode may utiliZe the frequency 
error signal 53 or the spin stability signal 47 respectively to 
determine Whether the clamp function should be activated. 
Moreover, the ?rmware may also be used to determine 
stability or activation of the clamp function. 

Please refer to FIG. 5. FIG. 5 is a ?owchart of a motor 
control method of the present invention. The motor control 
method of the present invention, Which is used for control 
ling the motor apparatus 38, is described in the folloWing by 
utiliZing FIG. 1, FIG. 2, and FIG. 5. The motor control 
method of the present invention comprises the folloWing 
steps: 

Step 80: Generate the motor control output 33 according 
to the reference clock signal 34 and the feedback signal 36. 

Step 82: Output the motor stability signal. 
Step 84: Determine Whether the motor stability signal 

indicates that the motor apparatus 38 enters the stable state. 
If yes, go to step 88, otherWise, go to step 86. 

Step 86: Output the motor control output 33 directly. 
Step 87: Generate the modulation voltage 63 according to 

the motor control output 33 and go to step 92. 
Step 88: Determine Whether the motor control output is 

outside the acceptable range. If yes, go to step 89, otherWise, 
go to step 86. 

Step 89: Activate the clamp function to clamp the motor 
control output 33 Within the acceptable clamp range, and 
assign a clamp output; go to step 87. 

Step 90: Generate the modulation voltage 63 according to 
the assigned clamp output 45. 

Step 92: Generate the control voltage 59 to control the 
motor apparatus 38 according to the modulation voltage 63. 

In step 88, if the motor apparatus 38 has entered the stable 
state, but the current motor control output is outside the 
acceptable range, meaning there is external sudden change, 
the clamp function Will be activated, and the motor appa 
ratus 38 is controlled according to the assigned clamp 
output. This Way can prevent external sudden change from 
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6 
causing abnormal motor control output, Which Will in?uence 
the normal operation of the motor apparatus. 
The present invention utiliZes the stability detection cir 

cuit 42 to determine Whether the clamp function should be 
activated. When the motor has not entered the stable state, 
the stability detection circuit 42 Will not activate the clamp 
function. When the motor enters the stable state, the clamp 
function Will be activated. Compared With the prior art, the 
present invention not only provides the mode to determine 
the stability detection circuit 42 under different conditions 
but also reduces much convergence time of the motor, so as 
to effectively improve the disadvantage of the prior art. 

With the example and explanations above, the features 
and spirits of the invention Will be hopefully Well described. 
Those skilled in the art Will readily observe that numerous 
modi?cations and alterations of the device may be made 
While retaining the teaching of the invention. Accordingly, 
the above disclosure should be construed as limited only by 
the metes and bounds of the appended claims. 

What is claimed is: 
1. A motor control system for controlling a motor appa 

ratus, the motor control system comprising: 
a motor controller for generating a motor control output 

according to a reference signal and a feedback signal 
from the motor apparatus; and 

a clamp apparatus for receiving the motor control output 
and having a clamp function for clamping the motor 
control output, the clamp apparatus determining 
Whether the clamp function should be activated to 
clamp the motor control output Within an acceptable 
clamp range according to at least one motor stability 
signal; 

Wherein When the motor stability signal indicates that the 
motor apparatus has not entered a stable state yet, the clamp 
apparatus does not clamp the motor control output from the 
motor controller, and When the motor stability signal indi 
cates that the motor apparatus has been in a stable state, the 
clamp apparatus clamps the motor control output from the 
motor controller in the acceptable clamp range so as to avoid 
an abnormal motor control output resulting from external 
sudden change. 

2. The motor control system of claim 1, Wherein the motor 
apparatus and the motor control system are accommodated 
in an optical information recording/reproducing system, the 
optical information recording/reproducing system com 
prises a pickup head for reading/Writing data from/to an 
optical recording medium, and the motor apparatus com 
prises: 

a spindle motor for rotating the optical recording medium; 
and 

a spindle driver for driving the spindle motor according to 
a control voltage. 

3. The motor control system of claim 2, Wherein the 
spindle motor comprises a Hall sensor, and signals generated 
by the Hall sensor are synthesiZed to form a frequency 
generator signal to represent current spin frequency of the 
spindle motor. 

4. The motor control system of claim 3, Wherein When the 
optical information recording/reproducing system is a con 
stant linear velocity (CLV) system, the feedback signal is a 
signal obtained While the pickup head reads data from the 
optical recording medium, and When the optical information 
recording/reproducing system is a constant angular velocity 
(CAV) system, the feedback signal is the frequency genera 
tor signal. 



US 7,304,926 B2 
7 

5. The motor control system of claim 3, wherein the 
reference signal is a reference clock signal, and the motor 
controller comprises: 

a spindle compensator for compensating and amending 
the reference clock signal according to the feedback 
signal to generate the motor control output to the clamp 
apparatus; and 

a frequency detection comparator for comparing the ref 
erence clock signal With the frequency of the feedback 
signal to generate a frequency error signal. 

6. The motor control system of claim 5, Wherein the clamp 
apparatus is connected to a pulse Width modulation (PWM) 
generator for receiving an output of the clamp apparatus to 
generate a corresponding modulation voltage, and the modu 
lation voltage further generates the control voltage via a 
?lter circuit comprising a resistance and a capacitance. 

7. The motor control system of claim 6, Wherein the clamp 
apparatus comprises an analog to digital (A/ D) converter for 
receiving and converting the control voltage outputted by 
the ?lter circuit, comprising the resistance and the capaci 
tance, to obtain a plurality of corresponding clamp reference 
values. 

8. The motor control system of claim 6, Wherein the clamp 
apparatus comprises: 

a loW pass ?lter for averaging and ?ltering the obtained 
motor control output sequentially by a moving average 
Way to obtain a plurality of corresponding clamp ref 
erence values; 

a clamp comparison unit for determining an upper bond 
and a loWer bond according to the obtained clamp 
reference values to form the acceptable clamp range 
and comparing the current motor control output With 
the acceptable clamp range, When the motor apparatus 
is not in the stable state or the current motor control 
output is in the acceptable clamp range, the clamp 
comparison unit does not clamp the motor control 
output and outputs the motor control output to the pulse 
Width modulation generator directly, and When the 
motor apparatus has been in the stable state and the 
current motor control output is outside the acceptable 
clamp range, the clamp comparison unit clamps the 
motor control output and assigns a clamp output to the 
pulse Width modulation generator; and 

a stability detection circuit, for detecting Whether the 
motor apparatus enters the stable state according to the 
signal from the motor controller or from the motor 
apparatus, and outputting the corresponding motor sta 
bility signal to the clamp comparison unit to determine 
Whether the clamp function is to be activated. 

9. The motor control system of claim 8, Wherein the clamp 
comparison unit utiliZes the currently obtained clamp refer 
ence value to be the clamp output. 

10. The motor control system of claim 8, Wherein the 
clamp comparison unit selects one out of both the upper 
bond and the loWer bond of the acceptable clamp range, 
Whichever is closer to the current motor control output, to be 
the clamp output. 

11. The motor control system of claim 8, Wherein the 
motor stability signal comprises a frequency accuracy signal 
and a spin stability signal, the frequency accuracy signal is 
used for indicating that the frequency error signal has been 
in a predetermined frequency error range, and the spin 
stability signal is used for indicating that the deviation of the 
current spin frequency of the spindle motor has been in a 
predetermined spin error range. 

12. The motor control system of claim 11, Wherein the 
stability detection circuit comprises: 
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8 
a frequency error checker for receiving the frequency 

error signal generated by the frequency detection com 
parator and outputting the frequency stability signal to 
the clamp comparison unit When the frequency error 
checker determines, according to the frequency error 
signal, that the current spin frequency of the spindle 
motor has approximated a predetermined desired spin 
frequency; and 

a motor output stability checker for receiving the fre 
quency generator signal, measuring the frequency of 
the frequency generator signal at every other period of 
time, and outputting the spin stability signal to the 
clamp comparison unit When the frequency variation of 
the frequency generator signal, Which represents the 
current spin frequency of the spindle motor, is Within 
the spin error range. 

13. A motor control method for generating a motor control 
output to control a motor apparatus, the motor control 
method comprising the folloWing steps: 

generating the motor control output according to a refer 
ence signal and a feedback signal from the motor 
apparatus; and 

determining Whether the motor control output is clamped 
in an acceptable clamp range according to at least one 
motor stability signal; 

Wherein When the motor stability signal indicates that the 
motor apparatus has not entered a stable state yet, the clamp 
apparatus does not clamp the motor control output from the 
motor controller, and When the motor stability signal indi 
cates that the motor apparatus has been in a stable state, the 
clamp apparatus clamps the motor control output from the 
motor controller in the acceptable clamp range so as to avoid 
an abnormal motor control output resulting from external 
sudden change. 

14. The motor control method of claim 13, Wherein the 
motor apparatus are accommodated in an optical informa 
tion recording/reproducing system, the optical information 
recording/reproducing system comprises a pickup head for 
reading/Writing data from/to an optical recording medium, 
and the motor apparatus comprises: 

a spindle motor for rotating the optical recording medium; 
and 

a spindle driver for driving the spindle motor according to 
a control voltage; 

Wherein the spindle motor comprises a Hall sensor, and 
signals generated by the Hall sensor are synthesiZed to form 
a frequency generator signal to represent current spin fre 
quency of the spindle motor. 

15. The motor control method of claim 14, Wherein When 
the optical information recording/reproducing system is a 
constant linear velocity system, the feedback signal is a 
signal obtained While the pickup head reads data from the 
optical recording medium, and When the optical information 
recording/reproducing system is a constant angular velocity 
system, the feedback signal is the frequency generator 
signal. 

16. The motor control method of claim 14, Wherein the 
reference signal is a reference clock signal, and the method 
further comprises the folloWing steps: 

compensating and amending the reference clock signal 
according to the feedback signal to generate the motor 
control output; and 

comparing the reference clock signal With the frequency 
of the feedback signal to generate a frequency error 
signal. 

17. The motor control method of claim 16, Wherein the 
motor control output generated by the method is transmitted 
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to a pulse Width modulation generator to generate a corre 
sponding modulation voltage, and the modulation voltage 
generates the control voltage via a ?lter circuit, comprising 
a resistance and a capacitance. 

18. The motor control method of claim 17, Wherein the 
method further comprises the folloWing steps: 

averaging and ?ltering the obtained motor control output 
sequentially by a moving average Way to obtain a 
plurality of corresponding clamp reference values; 

determining an upper bond and a loWer bond according to 
the obtained clamp reference values to form the accept 
able clamp range and comparing the current motor 
control output With the acceptable clamp range, When 
the motor apparatus is not in the stable state or the 
current motor control output is in the acceptable clamp 
range, the clamp comparison unit does not clamp the 
motor control output and outputs the motor control 
output to the pulse Width modulation generator directly, 

10 

10 
and When the motor apparatus has been in the stable 
state and the current motor control output is outside the 
acceptable clamp range, the clamp comparison unit 
clamps the motor control output and assigns a clamp 
output to the pulse Width modulation generator; and 

detecting Whether the motor apparatus enters the stable 
state according to the signal from the motor apparatus 
and outputting the corresponding motor stability signal. 

19. The motor control method of claim 18, Wherein the 
method utiliZes the currently obtained clamp reference val 
ues to be the clamp output. 

20. The motor control method of claim 18, Wherein the 
method selects one out of both the upper bond and the loWer 
bond of the acceptable clamp range, Whichever is closer to 
the current motor control output, to be the clamp output. 


